The comparative impact of different patient-centered medical home domains on satisfaction among individuals living with type II diabetes
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Introduction
The United States has long been criticized for its fragmented approach to delivering care to patients with chronic illnesses 1 . In response, there are calls for more effective care management strategies to improve outcomes for those with chronic illness, including diabetes. [2] [3] [4] One promising approach is the patient-centered medical home (PCMH). Although definitions of a PCMH vary, there is general agreement on the main principles that include the following: access to comprehensive services, continuity of care, coordination and integration, quality and safety, and whole-person orientation. The goals of this approach are improved access, reduced costs and improved health outcomes. [5] [6] [7] [8] Chronic conditions such as diabetes are difficult to treat, require well-coordinated care over the long-term and therefore are well suited to the methods of a PCMH. 9 PCMHs have had positive effects on quality, clinical outcomes and costs for those with diabetes 9,10 but knowledge regarding the impact of the PCMH approach on patient satisfaction among individuals living with type 2 diabetes is relatively limited.
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Patient preferences, experiences, and satisfaction with care are recognized as key aspects of health care quality. Indeed, the term patient-centered implies that patient preferences must be taken into account in health care's design and delivery. Examples of the recent emphasis placed on patient preferences in health care delivery include linking provider reimbursement to measures of patient satisfaction and the inclusion of patient satisfaction metrics on quality report cards. Patient experiences with care have also been found to be associated with other outcomes. For example, a systematic review that summarized results from 55 studies showed positive associations between patient experience, patient safety and clinical effectiveness, including adherence to medication and health promoting behaviors, such as the use of screening services and immunizations. 11 There is some emerging evidence of the effectiveness of PCMHs on patient satisfaction and experiences with care. 7, [12] [13] [14] [15] A meta-analysis concluded that moderatestrength evidence exists suggesting a small positive relationship between PCMH defined interventions and patient satisfaction or patient experiences related to care coordination. 12 However, this recent research on PCMHs focuses on 'whole-system redesign' and not on the contributions of individual PCMH domains. 16 Transforming a practice into a medical home requires a significant investment of time as well as financial and human resources. 17, 18 An understanding of the contributions of the individual domains to patient satisfaction will enable practices to focus on those aspects that will most likely improve outcomes of care. In this paper among people with type 2 diabetes, we examined the association of patient perceptions of seven PCMH domains with two measures of satisfaction: overall care and personal doctor. Further, we sought to identify whether the strength of association varied by domain and satisfaction measure.
We based our hypotheses on the Ambulatory Care Experiences Survey (ACES) framework that categorizes PCMH domains into one of two dimensions: administrative features of care and physician-patient interactions. 19 Administrative features of care assess the administrative context in which patients receive care. PCMH domains belonging to this dimension from our study include organizational access, integration of care and office staff helpfulness. Given the administrative context of these domains, we hypothesized that administrative features of care will be more strongly associated with satisfaction with overall care compared to direct physicianpatient interaction domains. The second ACES dimension is physician-patient interactions. Patients were eligible to participate in this study if they were 18 years and older, diagnosed with type 2 diabetes based on the International Classification of Disease -9 codes (250-250.9), 22 and had at least two office visits within the past two years at one of the participating clinics.
Patients had previously chosen a clinic where they received care and therefore were not assigned to a practice for the purpose of this study. Across all four clinics, 5,300 patients were identified as meeting these eligibility requirements. Eligible patients were mailed a letter informing them of the survey and providing them with an opportunity to optout of participating. Two hundred and seventy people choose to opt-out of the study. 
Measures
Dependent variables included two measures of patient satisfaction; satisfaction with overall care and satisfaction with primary care provider. Each measure was assessed using questions from the ACES survey (Table 1) . 23 These questions have been incorporated from the Consumer Assessment of Healthcare Providers and Systems survey (CAHPS). Both the ACES and CAHPS survey instruments have been previously validated for assessing patient satisfaction in primary health care settings. 23, 24 Respondents were asked to rate their overall all care and personal doctor on a scale from 0 to 10, with 0 being the worst rating and 10 being the best. To meet linearity assumptions in regression models we used the natural log of these scores to perform the analysis. All questions except integration of care are measured on a scale ranging from 1 to 6, with 1 indicating the lowest level of perceived implementation and 6 the highest level.
Integration of care was measured using a scale ranging from 1 to 4 (Table 1) . To prevent downward bias of scores stemming from integration of care, we converted the question into a six item ordinal scale by recoding responses to match the order and range of the other independent variables. For analysis, scores were dichotomized based on a threshold of a mean score of 4.5.
Measures with a score (mean score for composites) greater than or equal to this threshold were coded as 1 indicating a high assessment of perceived implementation otherwise a value of 0 was given to indicate a low level. This cut point was established using distributional and sensitivity analyses.
Covariates with confounding potential were identified based on the Anderson Behavior Model (BM). 25 While the original BM analyzed predictors of health service utilization, the third version added consumer satisfaction as an outcome. 26 Given this is the dependent variable in this study it is appropriate to use the BM to identify potential confounders. Confounders were chosen from the three BM categories of predictors. The first category is predisposing characteristics, which include factors affecting the probability of needing services. Predisposing variables included in this study are age, race (White NonHispanic, Black Non-Hispanic, other), gender, and education level (some college or more, high school, less than high school). The second category is enabling characteristics which are factors affecting the ability to seek health care. Enabling factors included in this study are type of insurance (Medicaid/uninsured, Medicare, private, unknown), marital status (married, single, divorced, widowed, unknown) and clinic (A, B, C, D). The third category is need characteristics, which are perceived, or evaluated "biological imperatives" that motivate a person to seek care. This study measured evaluated need through patient reported health status (excellent, good, fair, poor).
Analysis
Data preparation was performed using Statistical Analysis Software (SAS), Version 9.3. 27 Data analysis was performed using STATA SE, Version 13.1. 28 We used frequency and means procedures to describe the characteristics of the participants. To analyze the effect of the seven PCMH domains on the two measures of patient satisfaction, we ran two multivariate linear regression models. The first model (Model 1) estimated the impact of the PCMH domains on patient satisfaction with overall care. The second model (Model 2) estimated the impact of PCMH domains on satisfaction with a personal doctor. Both models controlled for the covariates identified as potential confounders. Since the patient satisfaction measures were transformed into natural logs for analysis, raw beta coefficients were converted to represent the average percent difference in the level of satisfaction between individuals that gave a high score for the PCMH domain and those that scored it low. This conversion was completed by subtracting one from the exponentiated raw beta coefficient.
Results

Sample Characteristics
Study sample characteristics are presented in Table 2 . The average age was 60.9 ± 11.61 with a range of 19 to 89 years. The majority of participants consider themselves to be a minority, with only 37.43% identifying as White NonHispanic. A majority of participants reported having a high school education or higher (73.17%) and having a good or excellent health status (54.42%). A plurality of participants reported being married (40.20%) and being insured through Medicaid/uninsured (42.89%). Finally, clinic (D) represented a disproportionately low portion (13.30%) of the sample compared to the three urban clinics (A, B and C).
Model 1 -PCMH Domains and Satisfaction with Overall Care
Results for Model 1 are reported in 
Model 2 -PCMH Domains and Satisfaction with Personal Doctor
Results for Model 2 are reported in for communication on average were 39.59% more satisfied with their personal doctor compared to those providing a low score (p<.001). Also this estimate was statistically larger than estimations for interpersonal treatment, trust, office staff, integration of care and organizational access given by the fact these latter domain's upper limit 95%
confidence interval was smaller than the lower limit 95% confidence interval for communication (CI, 27.59%-52.31%). Of the three PCMH domains categorized as administrative features of care, only office staff helpfulness was statistically significant (p <.001). Specifically, individuals reporting a high score for office staff 
Discussion
Understanding whether certain domains are more or less important contributors to the patient experiences has important implications for primary practices in the process of becoming or operating as a PCMH. PCMHs require a significant investment of financial and human resources to be successful. 17, 18 Therefore knowledge of which PCMH dimensions and their associated domains have the most impact on outcomes is vital to successful medical home implementation. Medical homes can use this evidence to guide investment decisions in order to efficiently maximize patient satisfaction. Furthermore, given the focus of this study on type 2 diabetes, our results are especially salient to practices that expend a significant amount of time and money treating patients with this and other chronic conditions.
Our findings suggest a stronger association between PCMH domains and patient satisfaction than previously identified. Previous research revealed a small positive effect size, 12 however our results indicate a large effect size for significant domains. The stronger effect size in this study is likely due to our analytical design. By analyzing the relationship at the PCMH domain level we were able to identify effects that were not uncovered by previous investigations due to limitations associated with aggregating the PCMH domains into one score. For satisfaction with overall care, contrary to our expectations, physician-patient relationship domains had a stronger relationship overall compared to administrative features of care. However, we also found evidence that partially supported our hypotheses, as physician-patient relationship domains were more strongly associated with satisfaction with personal doctor compared to administrative features of care.
Our models indicate that communication and comprehensive knowledge were the most important domains regardless of the satisfaction measure. These domains could be most important for a number of reasons. First, both provide a foundation on which a physician-patient relationship can be built, both as evidence that the physician knows enough to do the job he or she has been entrusted to do, and by establishing an empathetic connection-that the physician understands something is wrong and needs to be addressed. Comprehensive knowledge, then, is reassuring to patients.
Comprehensive knowledge may also indicate that patient's feel as though their physicians are hearing them-that their physicians listen to them and their concerns. Given the importance of communication and comprehensive knowledge for predicting patient satisfaction, physicians would benefit from actions designed to not only enhance their understanding of patient situations, but also learning ways to better communicate that understanding. Physicians who cannot communicate to the patients their knowledge cannot convince the patient of that knowledge.
There are two main limitations to this study. First we used an observational cross-sectional design which does not allow us to infer causality. Second, we were unable to assess the full confounding effect of socio-economic status. We did not have access to two indicators of this construct: income and occupation. Previous literature has shown that these indices are important determinants of patient satisfaction especially through mechanisms pertaining to physician-patient interaction. 29 Therefore the effects of physician-patient interaction domains on patient satisfaction with personal doctor may be overstated. However, we were able to mitigate this effect by controlling for education.
Despite these limitations, this study makes a significant contribution to research investigating the impact of PCMH domains in primary health care. Specifically it is the first study we are aware of that has identified the relative importance of different dimensions of PCMH domains on various measures of patient satisfaction for type 2 diabetes. However, more detailed evidence is needed. Therefore, future research should build upon our findings by conducting this type of analysis in populations beyond patients with diabetes. Moreover, future analyses can improve our understanding of PCMH's impact on patient satisfaction by including assessments of care delivered by nurse practitioners. Continuing to build evidence at this level will guide primary care practices as they transform into effective PCMHs.
Conclusion
Our findings provide clear indications for practices aiming at improving patient satisfaction with care. As practices continue to transform, a focus on improving patient interactions with providers (especially communication and provider understanding of the patient's medical condition) will likely contribute the most to patient satisfaction and ensuring a patient-centered approach to health care delivery. 30 Communication between a physician and a patient can be enhanced in a number of ways including changing clinician behavior. 31 While our findings suggest that efforts aimed at medical home redesign should emphasize PCHM domains that characterize interpersonal elements of care, the importance of some of the administrative features cannot be underestimated. For example, elements that constitute organizational access (e.g. getting care and appointments when it is needed) are important for more timely care and improved communication. For instance, a doctor cannot communicate with their patient without some form of 
